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Il-S but Hernon 147 was i11111une. No tests with other more virulent SMV isolates 
have been conducted to date on these parental cultivars. We are now engaged in 
a genetic study to determine the inheritance of Buffalo's SMV resistance and to 
incorporate this trait into advanced, tropically adapted soybean cultivars 
(unpublished work of Glenn R. Bowers, Jr., E. H. Paschal II, and R. M. Goodman). 
Several F1 plants of the cross Buffalo x 'Jupiter' were inoculated with 
SMV-Il-S in the field in Puerto Rico in June, 1977. The plants were inoculated 
twice, once at the primary leaf stage and again 2 weeks later. We have found 
Jupiter to be susceptible to the SMV isolate used in this study. The F1 plants 
remained symptomless throughout the growing season. It appears, therefore, 
that the Buffalo source of SMV resistance is controlled by one or more dominant 
genes . 
E. H. Paschal II 
Robert M. Goodman 
G. B. PANT UNIVERSITY OF AGRICULTURE AND TECHNOLOGY 
Pantnager (Nainital) U.P . , India 
1) Additional sterile and male sterile mutants in soybean . 
In the M2 popul ations of different soybean varieties irradiated with 
gamma rays, a total of seven lines showed segregation for sterility at matur-
ity. The detailed genetic and cytogenetic studies of these lines were con-
ducted in M3 and M4 populations derived from fertile segregates of the M2 prog-
enies . Four of these were found to be both male and female sterile, whereas, 
three of these showed female fertility but male sterility as indicated below 
(Table 1). 
Morphological appearance: The sterile segregates in all these lines were 
identical to fertile segregates until the onset of flowering. As it has been 
reported by several workers, the sterile plants showed proliferation of vgstig-
ial pods at the flowering nodes and the leaves looked dark green and leathery 
and remained attached to the stem. No pod setting was observed in PK-71-39 S-1, 
PK-71-39 S-2, Ankur S-1 and Bragg S-1. Whereas, the sterile plants of UPSM-
229 MS-1, UPSM-229 MS-2 and UPSL-18 MS-1 had varying number of pods as indi-
cated in Table 2. UPSL-18 MS-1 appeared to set maximum number of pods. 
Inheritance: The inheritance of sterility/male sterility in all these 
l ines was monogenic with sterility/male sterility being the recessive trait. 
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Table 
Lines used in the study 
Dose of 
Lines ganma rays Nature of sterility 
PK-71-39 S-1 10 kr Complete male and female sterility 
PK-71-39 S-2 10 kr Complete male and female sterility 
Ankur S-1 10 kr Complete male and female sterility 
Bragg S-1 10 kr Complete male and female sterility 
UPSM-229 MS-1 10 kr Complete male sterility and par-
tial female fertility 
UPSM-229 MS-2 10 kr Complete male sterility and par-
tial female fertility 
UPSL-18 MS-1 20 kr Partial male sterility and com-
plete female fertility 
Table 2 
Number of pods/plant and number of seeds/pod in UPSM-229 MS-1, 
UPSM-229 MS-2 and UPSL-18 MS-1 l ines 
No. of QOdS/Qlant 
Sterile Fertile No. of seeds/Qod 
Male sterile Qlant Qlant Sterile Fertile 
lines Mean Range Mean Range plant plant 
UPSM-229 MS-1 0.78 1-6 83.34 40-162 1.00 2.46 
UPSM-229 MS-2 0.86 1-7 89.55 39-173 1.00 2.59 
UPSL-18 MS-1 32.27 7-60 67 . 76 45-101 1.15 2.11 
However, the interline crosses have not been studied so far to elucidate the 
allelic relationship among these lines. 
Pollen characteristics: Striking differences were observed between the 
pollen produced on the sterile and fertile plants of these lines . The propor-
tion of stained and unstained pollen grains as well as the data on the pollen 
size for fertile and sterile plants of seven lines are presented in Table 3. 
Table 3 
Pollen characteristics in fertile and sterile plants 
Size of stained pollen Size of unstained pollen 
Percentage of (in micron) {in micron) 
Male sterile stained ~ollen Sterile .Fertile Sterile Fertile 
line Sterile Fertile Mean Range Mean Range Mean Range Mean Range 
PK-71-39 S-1 9.09 98.20 24.20 20-30 21. 17 20 -24 17.44 6-30 19.50 19-20 
PK-71-39 S-2 19.49 98.00 22.52 16-30 21 .32 20-24 16.23 7-25 20.00 19-20 
Ankur S-1 3.64 99.00 27.50 25-30 20.79 20-24 16. l 0 6-22 21.00 20-22 
Bragg S-1 3. 77 99. 10 24.75 24-25 23.24 20-27 16. 77 10-23 20.00 19-21 
UPSM-229 MS-1 67.25 98.00 28.77 25-38 20.92 20-25 17.29 l 0-25 20.50 20-21 
UPSM-229 MS-2 93.00 98.50 47.90 40-50 20.75 20-25 33.14 30-40 20 .50 20-21 w 
UPSL-18 MS-1 75.00 99.00 25.09 10-35 25.60 22-30 25.24 10-30 
N 
20.00 19-21 
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Pollen grains produced on the sterile plants of PK- 71-39 S- 1, PK-71 -39 
S-2, Ankur S-1 and Bragg S-1 had less percentage of stained pollen in compari-
son with the pollen grains produced on the corresponding nonnal plants. Higher 
percentage of stained pollen was observed in the male sterile plants of UPSM-
229 MS-1, UPSM-229 MS-2 and UPSL-18 MS- 1. The mean percentage of stained pol -
len was 67.25% in UPSM-229 MS-1, 93% in UPSM-229 MS-2 and 75% in UPSL-18 MS-1. 
Unstained pollen grains produced on sterile plants of all these lines 
had diameter of variable sizes . Unstained poll~n grains derived from the ster-
ile plants of PK-71-39 S-1, PK-71-39 S-2, Ankur S-1 and UPSL-18 MS-1 had vari-
able sizes in the range of frµ to 30µ, 7µ to 25µ, 6µ to 22µ and 10µ to 30µ, 
respectively. However, the unstained pollen derived from sterile plants of 
Bragg S-1, UPSM-229 MS-1 and UPSM-229 MS-2 had less variability in size rang-
ing from 10µ to 23µ, 10µ to 25µ and 30µ to 40µ, respectively. A very narrow 
range of size variability was observed for the unstained pollen produced on the 
fertile plants of all sterile lines . Among the unstained pollen derived from 
the sterile plants of PK-71-39 S-1, PK-71-39 S-2, Ankur S-1, Bragg S-1 and 
UPSM-229 MS-1, no significant difference was noticed for their mean size. But 
the mean size of unstained pollen produced on the sterile plants of UPSL-18 
MS-1 (25.24µ) and UPSM-229 MS-2 (33.14µ) was significantly greater than the 
rest of the sterile lines. 
No difference was observed for size between the stained pollen produced 
on the sterile plants and stained pollen produced on the fertile plants of 
UPSL -18 MS-1 . It had 75% stained pollen. 
The stained pollen produced on the sterile plants of UPSM-229 MS-2 had 
the mean diameter of 47 .90µ, which was more than twice the mean diameter 
(20.75µ) of the stained pollen produced on the fertile plants of UPSM-229 MS-2. 
Cytological behavior: Meiotic studies indicated that sterility in case 
of PK-71-39 S-1 and PK-71 -39 S-2 was due to asynapsis as evident from the pres-
ence of 40 univalents during diakinesis. In PK-71-39 S-1 the univalents were 
clumped in the center at metaphase I, whereas these were scattered around the 
equatorial plate in the case of PK-71-39 S-2. Irregular distribution of chrom-
osomes and the presence of laggards during anaphase I led to the formation of 
2 to 5 microspores in a sporad, which finally gave rise to varying sizes of 
unstained pollen grains. 
In Ankur S-1, desynapsis appeared to be the cause of sterility. In 
early as well as mid-prophase stages, most of the ppllen mother cells showed 
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20 bivalents. However, varying numbers of chromosomes were observed during 
diakinesis indicating several univalents. The subsequent abnormalities were 
similar to those of PK-71-39 S-1 and PK-71-39 S-2. 
The sterility in Bragg S-1 was due to abnormal metaphase I. Normal 
bivalents were observed up to diakinesis stage but they failed to align 
properly on the equatorial plate at metaphase I. Consequently these bivalents 
did not engage spindle fibers, leading to unequal and random distribution of 
chromosomes at anaphase I. Thus, after anaphase II the resulting sporads had 
3 to 6 microspores per sporad, giving rise to varying size pollen grains. 
Sterility in UPSM-229 MS-1 was also due to absence of proper alignment 
of bivalents at metaphase I. At anaphase I, two unequal groups of chromosomes 
could be seen with no laggards in the center indicating unequal distribution 
of bivalents at anaphase I. Furthermore, the arrangement of four nuclei at 
anaphase II was not isobilateral. The sporads had two to four microspores per 
sporad, with the frequency of dyads maximum. 
There was no cytokinesis in UPSM-229 MS-2, and due to which no micro-
spores were formed. The pollen mother cells themselves gave rise to single 
large size pollen having all the four daughter nuclei. 
In case of UPSL-18 MS-1, meiosis was normal up to metaphase II, but the 
anaphase II appeared to be abnormal. Instead of the chromatids going to dif-
ferent poles they remained together even at the end of anaphase II, giving 
rise to mostly dyads after telophase II. 
The mutants studied in the present investigation and the male sterile 
mutants studied by Patil and Singh (1975) viz. Senmes MS-1, Semmes MS-2 and 
N 69-2774 show a definite relationship between a particular mutation and a 
particular step during sporogenesis. Invariably, the cytological abnormality 
in each line studied was always restricted to only one step in the process of 
pollen formation. From the genetic studies, it has been clearly established 
that the sterility/male sterility and the cytological abnormality in each line 
is under monogenic control. The different steps being affected by the mutant 
genes during sporogenesis can be summarized as follows: 
PK-71-39 S-1 
PK-71-39 S-2 
Leptotene J > 
UPSL-18 MS-1 
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Zygotene ----~ 
Ankur S-1 
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Bragg S-1 
UPSM-229 MS-1 
Diplotene 
J 
Diakinesis 
+ Anaphase I I ~<--J1--- Metaphase I I <- - - - Anaphase I --- Metaphase I 
J 
Telophase II 
ms 1) +- UPSM-229 MS-2 N 69-2774 (ms1 
Cytoki nes is r 
Semmes MS-2 
> Microspores - - - -r---~ Pollen grains 
Semmes MS-1 
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1) Glyceride structure variation in soybean varieties . 
A. N. Jha 
B. B. Singh 
The glyceride structure of an oil, i.e., the combinations of fatty acids 
that occur together in the triglycerides, may influence its stability to oxi-
dation (Raghuveer and Hammond, 1967). Recently we examined the glyceride 
structure of about 20 varieties of soybean and related species by two tech-
niques: stereospecific analysis and silver ion chromatography (Fatemi and 
Hammond, 1977a, 1977b) . Stereospecific analysis measures the proportion of 
each fatty acid on each of the three positions of glycerol. The second tech-
nique, silver ion chromatography, partly resolves the triglycerides of an oil 
according to the number of double bonds per molecule. 
